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2、使用有机胺为模板，研究在溶剂热的条件下，合成含有 13 族和 15 族杂
金属硫族框架化合物的可能性。得到了[(C6H15N3)2[InS4] (5)、(C6H17N3)[Ga2Sb2S7] 





























Chalcogenides of the transition and main group metals can exhibit useful 
physical and chemical properties that are intellectually stimulating scientifically 
interesting, and often useful for applications in a variety of technological fields. Some 
examples include optical information storage devices, thermoelectric devices, 
radiation detectors, nonlinear optics, thin film electronics, solar energy conversion 
devices, catalysis, spintronics and even superconductivity.  
In this work, several representative metal-chalcogenide systems were selected. 
The main results are summarized as follows: 
1. Synthesized {[HNEt3]2n[Ag8Ag4/2(SC6H4
tBu-4)12]n} as raw material. With the 





tBu-4)36] Br (3) were acquired. The reaction of raw material with 
thioacetamide can yield [HNEt3]4[Ag50S7(SC6H4
tBu-4)40]. Adding 
bis(1,3-diphenylphosphanyl)propane before thioacetamide, the final product was 
Ag104S26(SC6H4
tBu-4)52(4). Both methods mentioned above can gain large silver 
chalcogenide cluster effectively. 
2、Using organic amines as template，studied the possibilities of combining 
Group 13 and 15 metal in a metal-chalcogenide framework. [(C6H15N3)2[InS4] (5)、
(C6H17N3)[Ga2Sb2S7] (6)、(C6H20N4)[Ga2Sb2S7] (7)、(C6H16N3)2[Ga2Sb2S7] (8) were 
acquired. The results show that Ga and Sb can form [Ga2Sb2S7]
2– layer framework 
easily under solvothermal conditions. 
2

3、Synthesized Mn-Doped InS quantum dots. It is Water-soluble and has very 
high photoluminescence efficiency. The luminescent intensity were pH-dependent. It 
is capable of Pb2+、Hg2+、Cu2+ and H2O2 detection with a very low detection limit. 
Promised for heavy metal ion detection and oxidases biocatalytic transformations in 
further applications. 
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